This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY, 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



/ 




/ 

J 

/ 

I 

/ 



J 




WORLD INTELLECTUAL PROPERTY JORG AN IZATl ON 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification : 
F16L 41/02, 47/32 



Al 



(11) International Publication Nuhihcr: WO 00/57097 

(43) International Publication Date: 28 September 2000 (28.09.00) 



(21) International Application Number: PCT/FIOO/00235 

(22) International Filing Date; 22 March 2000 (22.03.00) 



(30) Priority Data: 

990638 



22 March 1999 (22.03.99) 



FI 



(71) Applicant (for all designated States except US): PEXEP OY 

[FI/FI]; Tiilitie 1, FIN-15560 Nastola (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KARHU, Ari [FI/FI]; 
Veteraanitie 3 A 13, FIN-04600 Mflntsala (FI). HIRVO- 
NEN, Esa [FI/FI]; Tapiontie 3, FIN-15870 Hollola (R). 
JAAKKOLA, Jukka [FI/FI]; Tuomistontie 60, FIN- 15240 
Lahti (FI). KAPLAS, Timo [FI/FI]; Tasaajankatu 3, 
FIN-53300 Lappeenranta (FI). HIETANEN, Juha [FI/FI]; 
Laukkamaenkatu 40 C, FIN~18100 Heinola (FI). SMAHL, 
Jarmo [FI/FI]; Satukaari 10, FIN-15550 Nastola (FI). 

(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23. P.O. Box 
148. FlN-00121 Helsinki (FI). 



(81) Designated States: AE. AG. AL. AM, AT, AT (Utility model), 
AU. AZ, BA, BB, BG, BR, BY, CA. CH, CN, CR. CU. 
CZ, CZ (Utility model), DE, DE (Utility model), DK, DK 
(Utility model). DM, DZ, EE, EE (Utility model), ES. FI, 
FI (Utility model), GB, GD, GE. GH, GM, MR, HU, ID, 
IL, IN, IS, JP, KE, KG, KP, KR, KR (Utility model), KZ, 
LC, LK. LR, LS, LT, LU, LV, MA, MD, MG. MK, MN, 
MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SK (Utility model), SL, TJ, TM, TR, TF, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS, 
MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU. TJ, TM), European patent (AT, BE, 
CH. CY, DE, DK. ES. FI, FR. GB, GR, IE. IT, LU, MC. 
NL, PT. SE), OAPI patent (BF. BJ, CF, CG. CI. CM, GA. 
GN, GW, ML, MR. NE, SN. TD. TG), 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

/n English translation (filed in Finnish), 



(54) Title: MANIFOLD 



5 /'^lO^aa 
/>— 12 




(57) Abstract 



A manifold, which comprises a body (2) with pipe fittings (3). Tlie body (2) is at least mainly made of plastic material. The body 
(2) is formed such that it comprises ribs (5). which are most preferably airanged in the peripheral direction of the body. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cfltc d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Geimany 

DK Denmaric 

EE Estonia 



ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


OA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


IL 


Israel 


MR 


Mauritania 


VG 


Uganda 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


JP 


Japan 


NE 


Niger 


VN 


Vict Nam 


KE 


Kenya 


NL 


Netherlands 


vu 


Yugoslavia 


KG 


Kyrgyzstan 


NO 


Norway 


z\v 


Zimbabwe 


KP 


Democratic People's 


NZ 


New Zealand 








Republic of Korea 


PL 


Poland 






KR 


Republic of Korea 


PT 


Portugal 






KZ 


Kazakstan 


RO 


Romania 






LC 


Saint Lucia 


RU 


Russian Federation 






LI 


Liechtenstein 


SD 


Sudan 






LK 


Sri Lanlca 


SB 


Sweden 






LR 


Liberia 


SG 


Singapore 







wo 00/57097 ' PCT/FIOO/00235 

• ■ r 

Manifold 

The invention relates to a nnanifold, which comprises a body with 
pipe fittings and which body is at least mainly made of plastic. 

Manifolds can either be made of metal or plastic. Metal manifolds 
5 are difficult to manufacture, expensive and heavy. Walls of plastic manifold 
bodies must be made fairly thick, and thus a lot of material is used for their 
manufacture. In addition, it is fairly difficult to form tight connections in the ex- 
tension devices of plastic manifolds. 

The object of the present invention is to provide a manifold, by 

10 which at least some of the above drawbacks can be avoided. 

The manifold of the invention is characterized in that the body is 
formed such that it comprises ribs. 

The essential idea of the invention is that the manifold body is at 
least mainly made of plastic material and that the body is ribbed. According to 

15 the idea of a preferred embodiment, the ribbing of the manifold body is ar- 
ranged in the peripheral direction of the body. The idea of a second preferred 
embodiment is that the manifold is mainly made of polysulphone. The idea of a 
third preferred embodiment is that pipes are arranged to be connected to the 
manifold by means of a ribbed plastic sleeve. 

20 An advantage of the invention is that the ribbing improves the 

strength and stiffness of the manifold and provides protection against impacts. 
Further, the thickness of the body wall need not be so great as in a plastic 
manifold without ribs, and thus the ribbing saves material- When the wall is 
thinner, the material in the mould cools faster and on the other hand, the rib- 

25 bing also increases the cooling area of the mould and thus accelerates the 
cooling, wherefore the manufacture of the manifold is faster, since less mate- 
rial is needed and the cooling is faster. The ribbing in the peripheral direction 
of the body is particularly favourable to the strength and stiffness. Manifolds 
made of polysulphone also withstand high temperatures very well. A ribbed 

30 plastic sleeve is simple and cheap to manufacture and the sleeve ribbing also 
saves material, provides a better strength, a better dimensional stability and a 
faster manufacture. Further, it is easy to get hold of the ribbed sleeve to turn it 
and the ribbing hinders the principal wall of the sleeve from being damaged by 
possible tools. 

35 The invention is described in greater detail in the attached drawing, 

in which 
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Figure 1 shows a schematic cross-sectional view of a manifold ac- 
cording to the invention, 

Figure 2 shows schematically a tightening washer to be used in 
connection with a joint of the manifold according to Figure 1 , and 
5 Figure 3 shows a side view of the manifold according to Figure 1 . 

Figure 1 shows a manifold 1. The manifold 1 comprises a body 2 
with pipe fittings 3, to which branch pipes 4 to be connected are joined. The 
main pipe can be attached to a first end 2a of the body or to a second end 2b 
of the body. Further, extension devices of the manifold can be attached to the 

10 first end 2a of the body and to the second end 2b of the body. The manifold 1 
is adapted to a pressure pipe use, i.e. the manifold body 2 and the pipe fittings 
3 and the connections joined to them must resist the pressure of the fluid in- 
side the manifold 1, the pressure being typically 5 to 6 bar. The manifold 1 is 
most preferably dimensioned to resist the pressure of 10 bar. The function of 

15 the manifold 1 is to distribute the fluid passing through it to several branch 
pipes 4 connected to it. 

The material of the body 2 is at least mainly plastic, and thus the 
manifold 1 can be manufactured by injection moulding, for example, and 
therefore the manufacture of the manifold 1 is fast and easy and the price of 

20 the manifold 1 will not be high. Most preferably the materia! of the manifold 1 is 
polysulphone which has a sufficient resistance to high temperatures of hot 
water flowing inside the manifold 1, for example. The manifold can also be 
made of cross-linked polyethylene, i.e. PEX. If the manifold is not used in a 
hot-water system, it can also be made of polypropylene PP, for instance. A 

25 cold-water manifold in turn can be made of high density polyethylene HOPE, 
for example. If a manifold is used for example in a system in which the fluid is 
oil or petrol or the like, the manifold can also be made of polyamide PA, for 
instance. The body 2 is provided with ribs 5, which improve the strength and 
stiffness of the manifold body 2 and provide protection against impacts. Due to 

30 the ribs 5, the thickness of the principal wall of the body 2 can be fairiy thin, 
and the manufacture of the manifold 1 does not require a considerable amount 
of material. Because of the thinness of the principal wall, the material injected 
into a mould cools fairiy fast. Further, due to the ribs 5 the cooling area of the 
mould is quite big. Thus, due to the fairiy small amount of material and the ef- 

35 ficient cooling, the cycle time of injection moulding can be arranged to be quite 
short, wherefore the manufacture of the manifold 1 is quite fast. Thus, the ob- 
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ject of the ribbing is partly that the surface area of the manifold 1 increases 
proportionally faster than its weight, due to the supplementation of the ribs 5. 
For example, the mass of a conventional smooth four-branch manifold was 
115 g and the outer surface area was 26 000 mm^. This manifold was altered 
5 such that ribs 5 were formed thereto, the ribs supporting pipe fittings 3. In ad- 
dition to this, the manifold was provided with a fixing mechanism based on 
flanging. The mass of the manifold increased 1.32-fold and the outer surface 
area increased 1.62-fold. In addition, impact strength and torsional stiffness in 
the raised temperature multiplied. Most preferably, when a manifold 1 is thus 

10 provided with ribs 5, its outer surface area increases over 10 % more than 
what its weight increases, when compared to a smooth manifold. Most pref- 
erably the ribs 5 are arranged in the peripheral direction of the body 2. as 
shown in Figure 1, whereby the strengthening and stiffening effect of the ribs 5 
are most effective. Most preferably the height of the rib 5, i.e. the distance of 

15 its upper surface from the outer body 2 surface is at least equally great as the 
thickness of the body 2 wall. 

Manifolds are dimensioned in their vyall strength equally as the cor- 
responding pipes and pipe branches. If the strength of plastic, i.e. tensile 
strength, with a 0.2 % strain is great and the creep in a long-term test is small, 

20 the dimensioning stress allowable for plastic, when divided by a constant 
safety factor, is fairly high, which is preferable because of the low consumption 
of the material. On the other hand, there are also other considerable forces 
that direct to the manifold with branches than only those caused by the internal 
pressure of the pipe. These other loads may be caused by heat expansion of 

25 pipes, for example. The heat expansion of a long pipe may direct to one point. 
Shear stresses in manifolds, too, can become very high due to the heat ex- 
pansion or load peaks during the installation. 

Thus, it can be noted that the dimensioning of the manifold only ac- 
cording to the allowable ring stiffness in the peripheral direction is not always 

30 reasonable. When using strong plastic, the manifold can have so thin walls 
that a buckling or some other loss of stability becomes the crucial factor in the 
dimensioning. It is especially difficult to dimension a manifold in the case 
where it deals with a manifold intended for a hot-water use. The dimensioning 
stress of plastic is firmly tied to the operating temperature. For example, the 

35 dimensioning stress of high density polyethylene HDPE decreases to a third 
when the temperature rises from 20° to 45°. Therefore, it would be preferable 



wo 00/57097 



PCT/FIOO/00235 



to keep certain structural parts as cool as possible. Although a radial rib 
strengthening is not in its efficiency a very efficient strengthening method in 
case of the load being caused by internal pressure, it is a very efficient method 
in the case of a manifold, when the load tends to bend the branch. A special 
5 advantage of using ribs 5 is that due to the large outer surface area of the 
manifold 1 the temperature of the manifold material can be made lower than 
what would be the temperature of the material of a tubular manifold 1. Thus, in 
connection with a hot-water manifold the ribs 5 function as cooling ribs cooling 
the manifold 1. 

10 The branch pipes 4 to be connected are joined to the pipe fittings 3 

of the manifold 1 by means of sleeves 6. A cone surface 7 is arranged to the 
sleeves 6 and a metal tightening washer 8, for example, is arranged around 
the pipe 4 to be connected. There are threads on the inner surface of the 
sleeve 6, the threads fitting to the threads of the outer surface of the pipe fit- 

15 ting 3. By turning the sleeve 6, the cone surface 7 can be pushed against the 
tightening washer 8, whereby the cone surface 7 presses the tightening 
washer 8 against the pipe 4 to be connected and the connection can be made 
tight. Along its circumference, the tightening washer 8 is not of equal size, but 
it is provided with a slit, which enables the reduction in the size of the circum- 

20 ference of the tightening washer 8 when it presses against the tube 4. Figure 2 
shows a schematic top view of the tightening washer 8. A plate-like sealing 13 
is also arranged around the tube 4, and when the sleeve 6 is tightened, the 
sealing alters its shape so that it shortens a bit in the axial direction, wherefore 
it is pressed very closely against the tube 4 in the radial direction, A washer 14 

25 is arranged between the tightening washer 8 and the sealing 13, the function 
of which washer is to support and protect the sealing 13 when the sleeve is 
tightened such that the tightening washer 8 does not penetrate into the sealing 
13 or harm it in some other way. The washer 14 and the tightening washer 8 
can be made of stainless steel, for example. 

30 The connection structure can also be assembled in the factory in 

advance such that the sealing 13, the washer 14 and the tightening washer 8 
are installed into the fitting 3 by means of the sleeve 6. No separate tools are 
needed for the installation at a working site, but the tube 4 can be pushed into 
the fitting 3 without even taking off the sleeve 6. If the wall of the tube 4 is not 

35 strong enough, an insert section 15 made of stainless steel, for example, can 
be arranged inside' it to improve stiffness. 
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The sleeve 6 is provided with ribs 9, by which a better strength, 
stiffness and dimensional stability as well as material savings and manufac- 
turing savings can be achieved in the same way as when a ribbed manifold 1 
is manufactured. The ribs 9 can be in the axial direction, as shown in Figure 1. 
5 in which case it is easy to get hold of the sleeve 6 in order to turn it. The ribs 9 
may also be arranged in the peripheral direction of the sleeve 6, in which case 
they improve the stiffness of the sleeve 6 efficiently. 

When the axial ribbing is used, it is easy to form a controlled 
breaking point to them. The ribs are in this case formed such that when the 

10 sleeve 6 is tightened, the first ones to give way are the ribs 9. Thus, the 
threads of the sleeve remain intact and overtightening can be avoided. Thus, 
the sleeve 6 can be easily dimensioned such that its tensile strength in the 
peripheral direction is poorer than the compression strength of the body of the 
fitting 3 inside the sleeve 6. 

15 The sleeves 6 can also be made of polysulphone, for instance. On 

the other hand, the sleeve 6 material need not be In touch with the fluid, e/g. 
water, flowing in the manifold 1 and the pipe 4. whereby the material of the 
sleeve 6 can also be a cheaper material than polysulphone, e.g. polyamide PA 
can be used. A particularly preferable combination is such that the manifold 1 

20 is made of polysulphone and the sleeve 6 is made of polyamide. which combi- 
nation can also be used in hot-water systems, but the sleeve 6 material is, 
however, rather cheap. Other possible plastic materials for manufacturing a 
sleeve 6 are e.g. cross-linked polyethylene PEX, polypropylene PR and high 
density polyethylene HDPE. 

25 ' Threads 10 are arranged on the outer surface of the first end 2a of 

• the manifold 1 body, by which threads an extension device can be attached to 
the manifold 1. Sealings 12 are arranged between the threads 10 and the 
manifold 1 end, whereby the fluid inside the manifold cannot act on the 
threads. In addition to or instead of the outer surface of the first end 2a. the 

30 sealings 12 can also be placed inside the second end 2b of the manifold 1 
body. The sealings 12 form an axial sealing surface. Further, a sealing 18 can 
be arranged to the front surface of either the first end 2a or the second end 2b 
of the manifold 1 body or on both front surfaces, whereby a sealing surface in 
the peripheral direction can be formed. Thus, there is both an axial and a pe- 

35 ripheral sealing surface between the manifolds 1 connected to each other. 
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As sealing 12. 13 and 18 material, ethylene/propylene/diene rubber 
EPDM, silicone rubber, nitrile-rubber or polytetrafluoroethylene PTFE, for in- 
stance, can be used. The seaiings 12 and 13 can also be made of some other 
rubber or a composition of plastic and rubber or plastic. 
5 Either the axial sealing surface or the peripheral sealing surface can 

also be provided at the factory with a layer reacting easily to heat such that as 
a result, a very tight connection is achieved. On the other hand, the sealing 12 
or 18 can be a sealing made of a polymer, which, due to the heat, provides a 
sealing. Thus, long entities can be assembled from the manifolds 1 at the fac- 

10 tory, the connections of which entities are very tight, since the seaiings need 
not depend on rubber-ring seaiings only. 

Correspondingly, there are threads 11 inside the second end 2b of 
the manifold 1 body, and therefore two manifolds 1 according to Figure 1, for 
example, can be firmly attached to each other by means of the threads 10 and 

15 11, and thus an entity of a desired size can easily be assembled from the 
manifolds 1. A pin 16 can be arranged to the second end 2b of the manifold 1 
body, and a corresponding cavity 17 can be arranged to the vicinity of the first 
end 2a of the manifold 1 body, e.g. to the rib 5, in which case, when two corre- 
sponding manifolds 1 are twisted together, they can be locked at the same 

20 positions by means of the pin 16 and the cavity 17. Different manifolds 1 can 
also be attached to each other by means of a bayonet connection formed at 
their ends. Then the ribs 5 can be utilized as parts of the bayonet connection. 

Figure 3 shows a side view of the manifold 1 . For the sake of clarity. 
Figure 3 does not show the pipes 4 to be connected and the sleeves 6. The 

25 ribs 5 located at the pipe fittings 3 are fixedly arranged to the pipe fittings 3. 
Thus, the majority of the ribs 5 supporting the body 2 also support the pipe 
fitting 3. 

The drawing and the related description are only intended to illus- 
trate the idea of the invention. In its details the invention may vary within the 

30 scope of the claims. Consequently, the number of pipe fittings 3 of a manifold 
1 can vary, when required. Further, the manifold of the invention can be used 
for example as a hot-water manifold, warm-water manifold, cold-water mani- 
fold or as a manifold in an apparatus, in which some other fluid, such as oil or 
petrol, is used. Instead of injection moulding, a manifold 1 can also be manu- 

35 factured by extruding, for example. A tube clip, for example, can be installed 
on top of the ribs 5, for example, which clip can be tightened to the ribs 5 very 
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firmly. Even though the tube clip is tightened, it does not increase the tensions 
directing to the body 2 itself. The ribs 5 need not necessarily be arranged to 
surround the whole manifold 1 body 2, but the ribs 5 can be arranged, for ex- 
ample, mainly around the pipe fittings 3 only. The rib 5 need not be round in 
5 the axial direction of the manifold 1 , but it can also be angular. For example, if 
the ribs 5 are quadrangular, a manifold 1 is created, which, when placed 
against the wall, for example, stays very firmly in place without turning. The 
ribbing can also be provided with a locking profile, from which the manifold 1 
can be pushed for example to an aluminium locking rail with such a profile that 
10 the manifold and the rail are locked into each other. The manifold ribs 5 can 
also be shaped as a handle, from which the manifold 1 can be hung to a rack, 
for example. 



t 
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CLAIMS 

I. A manifold, which comprises a body (2) with pipe fittings (3) and 
which body (2) is at least mainly made of plastic, characterized in that 
the body (2) is fomied such that it comprises ribs (5). 

5 2. A manifold as claimed in claim 1, characterized in that 

the ribs (5) are arranged at least mainly in the peripheral direction of the body 
(2). 

3. A manifold as claimed in claim 1 or 2, characterized in 
that the body (2) is at least mainly made of polysulphone. 
10 4. A manifold as clainried in any one of the preceding claims, 

characterized in that the manifold (1 ) is adapted to a pressure pipe 
use. 

5. A manifold as claimed in any one of the preceding claims, 
characterized in that the height of the rib (5) is at least equally great 

1 5 as the thickness of the body (2) wall. 

6. A manifold as claimed in any one of the preceding claims, 
characterized in that at least some of the ribs (5) are arranged to sup- 
port the pipe fittings (3). 

7. A manifold as claimed in any one of the preceding claims, 
20 characterized in that due to the effect of the ribs (5) provided at the 

manifold, its outer surface area has increased over 10 % more than how much 
its weight has increased, due to the supplementation of the ribs (5). 

8. A manifold as claimed in any one of the preceding claims, 
characterized in that branch pipes (4) are arranged to be connected to 

25 the pipe fittings (3) of the manifold (1 ) by means of a sleeve (6) that is at least 
mainly made of plastic material. 

9. A manifold as claimed in claim 8, c h a r a c t e r i z e d in that 
the manifold (1) body (2) is at least mainly made of polysulphone and that the 
sleeve (6) is at least mainly made of polyamide. 

30 10. A manifold as claimed in claim 8 or 9, characterized in 

that the sleeve (6) is fpnned such that it comprises ribs (9). 

II. A manifold as claimed in any one of claims 8 to 
10, characterized in that the tensile strength in the peripheral direction 
of the sleeve (6) is poorer than the compression strength of the body of the 

35 pipe fitting (3). 
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12. A manifold as claimed in any one of the preceding claims, 
characterized in that the body (2) comprises a first end (2a) and a 
second end (2b), whereby the first end (2a) of the body and the second end 
(2b) of the body are provided with connection means such that another corre- 

5 sponding manifold (1 ) is attachable to the end of the manifold (1 ) by means of 
the connection means. 

13. A manifold as claimed in claim 12, characterized in that 
threads (10, 11) function as the connection means for connecting the mani- 
folds (1 ) to each other. 

10 14. A manifold as claimed in claim 12 or 13, characterized 

in that there is an axial sealing surface and a peripheral sealing surface at the 
first end (2a) or the second end (2b) of the manifold (1) body (2), or at both 
ends. 
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